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The ARISE (Atmospheric dynamics InfraStructure in Europe) project combines the International infrasound Monitoring | 1250 o, et e o e W

system developed for the verification of the Comprehensive nuclear-Test-Ban Treaty (CTBT) with lidar and radar - Median distance from any volcano to the o N 100 March6-8 | |

. . . . . . .. . . . 41 . . I :

networks and satellites for an improved description of the atmospheric dynamics. Civil applications are the following: nearest IMS infrasound array is ~890 km . \?00'"‘9 N [ L | | s
- Weather forecasting: It is demonstrated that a better knowledge of the stratosphere, for example at the onset of " > mean travel time of ~50 min assuming Y : = S | I
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stratospheric Warmlng events, improves forecasts at time spales of several weeks. Gra_vlty_waves observed In the an isotropic propagation with a ol Sl [ S ot N

lower part of the infrasound spectrum can also be parameterized for improved representation in models. 250 celerity of 0.3 km/s | Warming' kit |1 .

- Civil security: Infrasound remote monitoring is well adapted to automatically detect and notify volcano eruptions at _ _ _ ° | Ceranna et al., 2018 . i BT 1B
global scale. The impact for civil aviation is large especially for unmonitored volcanoes. The Volcano Information IMS infrasound station map and volcano active areas | ) i
System (VIS) is proposed in cooperation with CTBT organization and the Toulouse Volcano Ash Advisory Center . . . R 02125 0226 02127 0228 0229 0301 0302 0303 0304 0305 0306 0307 0308
(VAAC). A prototype is included in the ARISE data Center. Infrasound observations are also relevant for the COI’\'\\pGl"ISOﬂ between infrasound detections from local and Hauchecorne et al, 2014
monitoring of thunderstorms and meteors. r'egiGDnal Clr'r'ﬂys and VAAC CldViSOf'ieS Comparison between lidar observations and Processed NORSAR infrasound data recorded at the IS37 station

- Climate change: The long duration infrasound time series will be relevant to determine the evolution of disturbances models during the 2013 SSW during the SSW event in March 2016. (Nasholm et al., 2017)
with the climate change. This concerns tropical convection, lightning activity, cyclones and ice breaking in polar . o
regions. o asmesaskm l New data sets for Numerical Weather Predictions
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The ARISE observation network includes: _ N o o s ;
= The International infrasound Monitoring (IMS) System dedicated to the verification of the Comprehensive nuclear-Test-Ban 1 The identification of the wave origin is more difficult 5 i
Treaty completed by the European infrasound network ETN .............. ' ,,,,,,, R S ' AAAAAAA o ' ,,,,, e o i The eruption signature is similar at Etna and OHP stations, with other technologies 3 8
= The Network for the Detection of Atmospheric Composition Changes (NDACC dynamics) lidar network g [OHP - - G%‘SSS?&%‘Z%?,ZPT.ON | . between May, 17th, 2016, 00:00 UTC and May 18th, 2016, 18:00 Hupe, PhD manuscript, 2019 §
= Meteor radars, wind radiometers, MST radars, ionospheric sounders and satellites. §101 ; : UTC which shows the possibility to retrieve source characteristics
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\u\\ | Uncertainties at larger scales related to planetary wave
g U The IMS infrasound network frequency range is The VIS (Molcano Information System) is based on remote monitoring using the IMS CTBTO system. GCTiViTY
\A % 0.01Hz - 10 Hz. Infrasound notifications from remote infrasound arrays would be of great interest for the Volcano Ash f I
Flanetary B _ : - - T Comparison of Power Spectral Densit
waves | Tides  Gravity waves InfrosouRE 0 Measurements are also possible at lower Advisory Centers (VAACs) when volcanoesT are not mstrumer'\ted. | | Planetary wave signature in infrasound data p _ P y
e —————————e frequencies The VIEW (VMolcano Infrasound Early-Warning) system uses infrasound stations near active volcanoes and ) Lidar observations and models
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E - 3 * ek R R A criteria in support of the civil Fluctuations of microbarom amplitudes, observed by the IMS  The Coral lidar in Argentina during one year

5 ol VLNV A W LWL L= S LBl 5% o e aviation (VAACS) in relation with ARISE network represent planetary wave activity in winter. Such data  showed that planetary wave activity is larger than
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S . the CTBTO (operational Modeling and could help to represent this activity in models predicted by ECMWH at periods smaller than
Civil 0 d heric d o . monitoring) quality Le Pichon et al., 2009 several days
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Ivil security and atmospheric dynamics | S B indicator Per'spec‘l'lves
The main ARISE objective is to provide new data sets mixing ,I o 2 95 - Infras_(_)unql monitoring of ex_treme_eye_nts (VOICanO?S’ meteors ,Weat_he_r related events)
= to better describe the middle atmospheric disturbances oo ot & Y oo 4100 VAAC = |dentification of the uncertainty origin in the numerical weather prediction models at sub seasonal scales
L Le Pichon, Arnal, Brachet, Herell, Civil E for f imilati i h li | inf itori
and wave systems . L . . : : VI New data products for future data assimilations in weather and climate models and infrasound monitoring
Confidence criteria: detection capability map of the IMS Mialle (2016, 2018) Marchetti Application simulations

= to improve their representation in climate and medium
range weather forecasting models

= stations depending on the atmospheric condition (2018)

= Monitoring of middle atmosphere disturbances and relation with climate change
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» for extreme event monitoring  (volcanoes, thunderstorms., Al 1.9 ' ‘ '+ i e—— : New recommandations of the International Airways Volcano Watch (IAVW) Refer'ences
cyclones ...) e < D v L Tr°p°‘°aus o set up by the International Civil Aviation Organization (ICAO) to develop = ARISE review paper: Blanc et al., Toward an improved representation of the middle atmospheric dynamics thanks to the ARISE
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